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Ï.ÐÆÑ�ÒÊÓ©ÔeÕÊÖVÔ�Ò{×bØ\ÙbÚ�×bØ#ÚbÛ�Ü�ÐÆÑÂÝjÞ�ß,ÞàÏ.á#âã×bÕÊä�å(ß,Þçæj×�Ó©è0ÔµÕ�é Ôeê�ê�Ô�Ú�Õ"ÖBÚ�ÕÊÖBÑVÒÊÜ�ê�ÔµêPÜJÚÄäÆÑBë
ÜJÑYÖBÜP×bÕ{ä�ÖAÐÊ×�Ó©×bÖBÜJÑVÓ©Ô�ìVÑ�ÑBí,ÜJÓ©×bêJÚ�Øe×�ÓjÜJÑVÓ©Ó�ÑYêJÜJÓ©Ôµ×bØ$Ò{Øµ×bÕÆÑVÜ�êYî´Ï.á/â$ëIïPð�Ï.á/â\ë¿ñ0×bÕÊäÄæj×�Ó©è0ÔµÕ�×�Ó©Ñ
ÑBíNÒ;ÑYÖBÜJÑYäÄÜJÚ�ê©òÆÓ�óbÑVô�ÕÆÑY×�Ó�õNô�êJÜ�×�ÓAê´×bÕÊäÄäÊÔ�Ó©ÑYÖBÜ�Ø�ô�äÆÑVÜJÑYÖBÜjÒ{Øµ×bÕÆÑVÜ�×�Ó�ô�ê�ôNêJÜJÑYéÂê´Ü�Ð{×�ÜjÔµÕ{ÖVØµòÊäÆÑ
ÜJÑVÓ�Ó�ÑYêJÜJÓ©Ôe×bØ¡ëEê�Ô�ìVÑYä2Ò{Øe×bÕÆÑVÜ�ê.ÔµÕ2Ü�ÐÆÑYÔµÓ.ÐÊ×�õ{Ô�Ü�×�õ{ØµÑjìVÚ�ÕÊÑYêVî

ö Ñ÷Ò{Ó�ÑYêJÑYÕsÜ¬ÐÆÑVÓ�Ñ Ü�ÐÊÑÂøÊÓ©ê�Ü¬ê�Ôµé�òÊØµ×�Ü�Ô�Ú�Õ{êPÚbÛ(ä{ÔµêJùsëE×YóbÑVÓ©×�ÙbÑYä7êJÒ;ÑYÖBÜJÓ©×�×bÕ{äúØµÔ�Ù�ÐsÜ¬ÖVòÆÓ©óbÑYê
ÚbÛjû�×�Ó©ê�ü ý.ÑVÛIî^þ ÿ��¥×ÄÙbÚsÚ,ä7ÑBíÆ×bé�Ò{Ø�Ñ�ÚbÛ´×"ØµÔ�ùbÑYØµôú×�õ{Ô�ÚbÜ�ÔµÖ÷Ò{Øµ×bÕÊÑVÜ��¬×bÕ{ä å/×�Ó�Ü�Ð��kÜ�ÐÆÑ Ú�ÕÊØ�ô
ÑBí,×bé�Ò Ø�Ñ�ÚbÛ�ØµÔµÛ>Ñ�ê�òÆÒÊÒ;ÚbÓ�Ü�ÔµÕÊÙÂÒ{Øµ×bÕÊÑVÜjù,ÕÆÚ è0Õfð
êJÚ Û¥×�ÓYî�î�î��Aî�Ï.ÐÊÔµêjè�ÚbÓ�ù�ÐÆÑYØµÒ�ÑYäÄòÊêPÜJÚ�òÊÕ{äÆÑVÓJë
êJÜ�×bÕÊä7ÐÆÚgèàÜJÚ"Ó�ÑVÜJÓ©ÔµÑVóbÑ�ÔµÕÊÛ>ÚbÓ©éÂ×�Ü�Ô�Ú�ÕúÛkÓ�Ú�é äÊÔµêJùsëj×góbÑVÓ©×�ÙbÑYä êJÒ;ÑYÖBÜJÓ©×,ð/×bÕÊä^ÐÊÚgèàÜJÚ"Ò�Ú�ê©ê�Ô¡ë
õ{Ø�ô"äÆÑVÜJÑYÖBÜ&õ Ô�Ú�ê�Ô�Ù�ÕÊ×�Ü�òÊÓ�ÑYêPÛ>Ó©Ú�é Ó�ÑYé�ÚbÜJÑ�êJÑYÕÊê�ÔeÕÆÙ Úbõ{êJÑVÓ�ó�×�Ü�Ô�Ú�ÕÊêYî�Ï.ÐÊÑÂÖBÚbÓ�ÑÂÚbÛ�Ü�ÐÊÑÂé�Ú,äÆÑYØ
Ôµê¬×�êJÒ;ÑYÖBÜJÓ©òÊé�ë¿Ó�ÑYê�Ú�Ø�óNÔeÕÆÙ��¥ØµÔµÕÆÑBë¿õNôsëEØµÔµÕÆÑ��j×�Ü�é�Ú�ê�Ò{ÐÆÑVÓ©ÔµÖ	�Tê©òÆÓ�Û¥×bÖBÑÂÓ©×bäÊÔe×�Ü�Ô�óbÑÂÜJÓ©×bÕ{êJÛ>ÑVÓ�é�Ú,äÆÑYØ
�¿ßÆû�Þjý¼Ï
��äÊÑVóbÑYØ�ÚbÒ;ÑYä�õNô�æj×góNÔeä ï�Ó©ÔeêJÒwü ý.ÑVÛIî��Nð� ÿ¿î�û�×�Ó�Ü�Ôe×bÕúê�òÆÓ©Ûk×bÖBÑÂ×bØµõ�ÑYäÊÚ�ê¬×bÕÊä^×�Ü¢ë
é�Ú�êJÒ{ÐÆÑVÓAÔµÖ�ÒÊÓ�ÚbÒ;ÑVÓ�Ü�ÔµÑYê.ÛkÓ�Ú�é��jÑYÕÆÑVÓ©×bØ·ï(Ô�Ó©ÖVò{Øµ×�Ü�Ô�Ú�Õ�û�Ú,äÆÑYØµêjÐÊ×YóbÑ�õ;ÑVÑYÕ�òÊê�ÑYä�×bêPÔµÕÆÒ òÆÜ.ÛkÚbÓ
û�×�Ó©êYî Þ´ñIýPß��¥Þ(Ü�é�Ú�êJÒ ÐÆÑVÓ©ÔµÖ�ñIÕÊÛ>Ó©×�Ó©ÑYä�ßNÚ�òÊÕ{äÆÑVÓ���äÊ×�Ü�×^è�ÑVÓ�ÑÄò{êJÑYäw×bê2ÔµÕÆÒ òÆÜ�Û>ÚbÓ2å#×�Ó©Ü�Ð
ü ý.ÑVÛIî��gÿ��køÊÙÆî��	�Aî

Ï.ÐÆÑYêJÑ´ÑBíNÒ;ÑVÓ©Ôeé�ÑYÕ�Ü�×bØ äÊ×�Ü�×�ÐÊ×YóbÑjõ;ÑVÑYÕÂÒÊÓ©ÚNÖBÑYê�ê�ÑYä÷×bÕÊä÷é ×�ÒÊÒ;ÑYä Ú�Õ÷Ü�ÐÆÑjêJÒ{ÐÆÑVÓ�ÑjòÊê�ÔµÕÊÙd×
Ò{Ô¡í,ÑYØµÔ�ìY×�Ü�Ô�Ú�Õ�ê�ÖAÐÆÑYé�Ñ#ÖBÓ©ÑY×�ÜJÑYädÛkÚbÓ\á#Øe×bÕÊÖ�ùP×bÕÊä ö û�ÞjáÄé Ôµê�ê�ÔµÚ�ÕÊê����0ÑY×bØ�Ò Ô¡í��¼ü ý0ÑVÛxî���ÿ��køÊÙÆî����Aî
âÆÚbÓ·ÑY×bÖ©Ð�ÚbÛÊÜ�ÐÊÑ�Ò Ô¡íNÑYØeê�ßÆû�Þ´ý¼Ï è(×bê\ÓAòÊÕ¬ÜJÚPÙbÑYÕÆÑVÓA×�ÜJÑ(×PäÊ×�Ü�×�õ ×bêJÑ(ÚbÛ{êJô,Õ�Ü�ÐÆÑVÜ�ÔeÖ/êJÒ;ÑYÖBÜJÓ©×´ÛkÚbÓ
× ó�×�Ó©Ô�ÑVÜEô2ÚbÛ·ó,Ô�ÑVè0ÔµÕÊÙ�×bÕÊÙ�Ø�ÑYêVð ÔeØµØµòÊé ÔeÕÊ×�Ü�Ô�Ú�ÕÊêVðNê�òÆÓ�Û¥×bÖBÑdÜxôsÒ;Ñ&×bÕ{ä�ÖVØ�Ú�òÊä�ÖBÚgóbÑVÓ©×�ÙbÑbî0â¼ÔµÕ{×bØµØ�ôbð
×^é�Ú,äÆÑYØ´è�×bê2ÖBÓ�ÑY×�ÜJÑYäãÔµÕ|è0ÐÊÔeÖ©Ð Ü�ÐÊÑÄòÊê�ÑVÓ�êJÒ;ÑYÖVÔ�ø{ÑYêÂêJÒ{×�Ü�Ôe×bØ0Ó�ÑYê�Ú�ØµòÆÜ�Ô�Ú�Õ|×bÕÊäwÚbõ êJÑVÓ�ó,ÔµÕÆÙ
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GCM interpolation of
observational data

AIRS data + Healpix
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Ò�Ú�ê©Ô�Ü�Ô�Ú�Õfð�×bÕÊä7Ü�ÐÆÑ�ÒÊÓ©ÚbÙbÓ©×bé êJÑYØµÑYÖBÜ�ê Ü�ÐÆÑ�×�ÒÊÒ{Ó�ÚbÒÊÓ©Ôµ×�ÜJÑ�ê�ôNÕsÜ�ÐÆÑVÜ�ÔµÖ�ê�Ò�ÑYÖBÜJÓA×"ÙbÑYÕÆÑVÓ©×�ÜJÑYä|õsô
ßÆû�Þjý¼Ïã×bÕÊä÷ÖBÓ©ÑY×�ÜJÑYê(Ü�ÐÆÑ0ø{Õ{×bØ{ó,Ô�ÑVèdðsè0ÐÊÔµÖAÐ÷ÖV×bÕ÷Ü�ÐÆÑYÕ�õ;Ñ´×YóbÑVÓA×�ÙbÑYä2Ú�Õ÷Ü�ÐÊÑjäÊÔeêJù�ü ý.ÑVÛIî#þ ÿ¿î

Ï.ÐÆÑYêJÑ¬Ó�ÑYê�òÊØ�Ü�ê0ÐÊ×YóbÑ&õ�ÑVÑYÕ�ÒÊÓ�Ú,ÖBÑYê�êJÑYä è´Ô�Ü�Ð�×bÕ�ÔeÕÊêJÜJÓ©òÊé ÑYÕ�Ü.ê�Ôeé&òÊØe×�ÜJÚbÓ.ÜJÚÂÔµé�Ò{Ó�ÚgóbÑdÚ�òÊÓ
òÊÕÊäÆÑVÓ©ê�Ü�×bÕÊäÊÔµÕÆÙ&ÚbÛ\Ü�ÐÊÑPäÊÑVÜJÑYÖBÜ�×�õ{Ø�Ñ¬ÖAÐÊ×�Ó©×bÖBÜJÑVÓ©Ôµê�Ü�ÔµÖVê.×bê�ó,Ô�ÑVè�ÑYä2õsô�Ü�ÐÆÑPøÊÓ©êJÜ(ÙbÑYÕÆÑVÓA×�Ü�Ô�Ú�Õ ÑBíNë
ÜJÓ©×bêJÚ�Øµ×�Ó.ÜJÑVÓ©Ó�ÑYêJÜJÓ©Ôµ×bØ;Ò Øµ×bÕÆÑVÜ�äÆÑVÜJÑYÖBÜ�Ô�Ú�Õ�×bÕ{ä�Ö©ÐÊ×�ÓA×bÖBÜJÑVÓ©Ô�ìY×�Ü�Ô�Ú�Õ�é Ôµê�ê�ÔµÚ�ÕÊê �kõNô Ï�îon·ÑYØµòÊê�×bé&ô��
øÊÙÆî�� �Nð � Nð � �Æð ��p�ü ý.ÑVÛIîCpNðBq ÿ¿î

Ï.ÐÆÑ�å#×�Ó�Ü�Ð,ëEé ÚNäÆÑYØ�ÐÊ×bê�õ;ÑVÑYÕúó�×bØµÔµä{×�ÜJÑYä^×�Ù�×bÔµÕ{êJÜ�ä{ÔµêJùsëE×YóbÑVÓ©×�ÙbÑYä Úbõ{êJÑVÓ©óT×�Ü�Ô�Ú�Õ{ê&ÚbÛ0Ü�ÐÆÑ
å#×�Ó�Ü�Ð õNô�Ü�ÐÆÑ û�×�Ó©ê ��Ø�Úbõ{×bØ�ß,òÆÓ�óbÑVôbÚbÓ�Ï.ÐÆÑVÓAé ×bØ/å/é Ôµê�ê©Ô�Ú�Õ ßNÒ;ÑYÖBÜJÓ�Ú�é ÑVÜJÑVÓ �«û �dß Ï.å(ß��
øÊÙÆî ��r ü ý0ÑVÛxî��Rÿ0×bÕÊä'å/×�Ó�Ü�Ð,ëEê�Ð{ÔµÕÆÑ2êJÒ;ÑYÖBÜJÓ©×'ü ý.ÑVÛIî � � ÿ´×bÕ{ä7Ü�ÐÆÑ�û�×�Ó©êJëEé�ÚNäÊÑYØ�ÐÊ×bê�õ;ÑVÑYÕ
óT×bØµÔeäÊ×�ÜJÑYäÂ×�Ù�×bÔµÕ{êJÜ/êJÒ;ÑYÖBÜJÓ©×&Ó�ÑYÖBÚbÓ©äÊÑYä õNôÂû�×�Ó©ÔeÕÆÑVÓ�s¬ñIÕsÜJÑVÓ�ÛkÑVÓ�Ú�é�ÑVÜJÑVÓ0ßNÒ;ÑYÖBÜJÓ�Ú�é�ÑVÜJÑVÓ �kñ¢ý.ñ�ß��
øÊÙÆî � �Äü ý.ÑVÛIî � ��ð²þ ÿ¿î2Ï.ÐÆÑÂé ÚNäÆÑYØ²ÙbÑYÕÆÑVÓ©×�ÜJÑYê�× ó�×�Ó©Ô�ÑVÜEô ÚbÛ(ÒÊÓ©ÚNäÊò{ÖBÜ�êdÔµÕÊÖVØµò{äÊÔµÕÆÙ÷Ù�Ø�Úbõ{×bØµØ�ô
×YóbÑVÓ©×�ÙbÑYä2êJô,Õ�Ü�ÐÊÑVÜ�ÔµÖ.êJÒ;ÑYÖBÜJÓ©×,ðNØµÔ�Ù�ÐsÜ¢ëEÖVòÆÓ�óbÑYê²×bÕÊä Ü�ÐÆÑ0êJÒ;ÑYÖBÜJÓ©×bØÆó�×�Ó©Ôµ×�õ ÔµØµÔ�Üxô¬×�Ü#ó,Ôµê�Ô�õ Ø�Ñ�×bÕ{ä�ñIý
è�×góbÑYØ�ÑYÕÆÙbÜ�ÐÊêP×bêj×ÂÛ¥òÊÕÊÖBÜ�Ô�Ú�Õ�ÚbÛ·óNÔµÑVè0ÔµÕÆÙ ×bÕÆÙ�ØµÑbî0Ï.ÐÆÑYêJÑ&ÜJÚsÚ�Øeê´ÐÊ×góbÑ&õ;ÑVÑYÕ�òÊêJÑYä�ÛkÚbÓPê�Ôµé�òÊØµ×Të
Ü�Ô�Ú�ÕÊê·ÚbÛf×bÕÂÔeÕÊÖBÓ�ÑY×bê�ÔµÕÊÙ�Ø�ô¬ÛkÓ�ÚbìVÑYÕ÷û�×�Ó©ê �køÊÙÆî � �AðN×bÕ ÔeÕÊÖBÓ�ÑY×bê�ÔµÕÊÙ�Ø�ô&ÖVØ�Ú�ò{äÆô � ÛkÚbÓ�ÑYêJÜJÑYä � ÚNÖBÑY×bÕÊÔeÖ
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to resolve the disk
Resolution needed
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_________   Disk−averaged synthetic spectrum, no cloud

_________   Disk−averaged measured spectrum

_________   Disk−averaged synthetic spectrum: 60% of clouds

_ _ _ _ _ _   Disk−averaged synthetic spectrum, 100% Strato−cumulus

_ . _ . _ . _ . Disk−averaged synthetic spectrum, 100% Alto−Stratus

G. Tinetti, V. Meadows, D. Crisp, W. Fong, E. Fishbein

P. Christensen, al.

. . . . . . . . .     Disk−averaged synthetic spectrum, 100% Cirrus
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